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What is claimed is: 
1. An isolated mannanase which is 

(a) a polypeptide encodable by the radxinafiase enzyme encoding 
5 part of the DNA sequence cloned j/nto the plasmid present in 

Escherichia coli DSM 12197, 02 

(b) a polypeptide comprising an amino acid sequence as shown in 
positions 31-330 of SECKlD NO:2, or 

(c) a polypeptide ejrcodable by the DNA sequence as shown in 
10 positions 91-990/6r positions 91-1470 of SEQ ID NO : 1 , or 

(d) an analog^ of the polypeptide Refined in (a) or (b) which 
is at least/ 65% homologous with said polypeptide, or a fragment 
of (a) , tb) or (c) 

15 2 . The mannanase according to cla'im 1 which is derivable from a 
strain of Bacillus sp, 

3 . The mannanase according to claim 2 which has 

i) a relative mannanase activi/ty of at least 60% in the pH range 
20 7.5-10, measured at 40°C; 

ii) a molecular weight of 34' ± 10 kDa, as determined by SDS-PAGE; 
and/ or 

iii) the N-terminal sequence ANSGFYVSGTTLYDANG , 

25 4. An isolated polynucleotide molecule/comprising a DNA sequence 
encoding an enzyme exhibiting mannanase activity, which DNA 
sequence comprises : 

(a) the mannanase encoding parj^of the DNA sequence cloned into 
the plasmid present in Escherllcpia coli DSM 12197; 
30 (b) the DNA sequence shown in positions 91-1470 in SEQ ID NO 1, 
preferably position 91-990/ or its complementary strand; 
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(c) an analogue of the DNA sequence defined in (d) or (b) which 
is at least 65% homologous with said DNA sequence; 

(d) a DNA sequence which hybridizes with a double -stranded DNA 
probe comprising the sequence shown in positions 91-990 in SEQ 

5 ID NO 1 at low stringency; 

(e) a DNA sequence which, because of the / degeneracy of the 
genetic code, does not hybridize with the sequences of (b) or 
(d) , but which codes for a polypeptide having exactly the same 
amino acid sequence as the polypeptide encoded by any of these 

10 DNA sequences; or / 

a DNA sequence which is a fragment of the DNA sequences 
specified in (a), (b) , (c) , (dO^/or (e) . 

5. The cloned DNA sequence according to claim 4, in which the 
15 DNA sequence encoding an e^z^me exhibiting mannanase activity is 
obtained from a microorgai 



' n \ 6. An isolated polynucleotide molecule encoding a polypeptide 

4* having mannanase activity which polynucleotide molecule hybrid- 
al / 

gp 20 izes to a denatured double -stranded DNA probe under medium 

stringency conditions, wherein the probe is selected from the 
group consisting of DNA probes comprising the sequence shown in 
positions 91-990^of SEQ ID NO:l, the sequence shown in positions 
91-1470 of SEQ I'D NO : 1 and DNA probes comprising a subsequence 
25 of positions 91^990 of SEQ ID NO:l having a length of at least 
about 100 base pairs. 



7. An expression vector comprising the following operably linked 
elements: /a transcription promoter; a DNA segment selected from 
30 the group consisting of (a) polynucleotide molecules encoding a 
polypeptide having mannanase activity comprising a nucleotide 
sequence as shown in SEQ ID NO:l from nucleotide 91 to nucleo- 
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tide 990, (b) polynucleotide molecules encoding a polypeptide 
having mannanase activity that i^/ at least 65% identical to the 
amino acid sequence of SEQ ID N0:2 from amino acid residue 31 to 



amino acid residue 33 0 , am 



5 of (a) or (b) ; and a trans 



m 

:) degenerate nucleotide sequences 
Lption terminator. 



8. A cultured cell int^rwhich has been introduced an expression 
vector according to^claim 7, wherein said cell expresses the 
polypeptide encoded by the DNA segment. 



zoaec 



9. An isolated polypeptide having mannanase activity selected 
from the group consisting of: 

(a) polypeptide molecules comprising an amino acid sequence as 
shown in SEQ ID NO: 2 from residu^ 31 to residue 33 0; and 
15 (b) polypeptide molecules that aire at least 65% identical to the 
amino acids of SEQ ID NO: 2 f^om amino acid residue 31 to amino 
acid residue 330. 



10. The polypeptide according to claim 9 which is produced by 
20 Bacillus sp. 1633 

11. An enzyme preparation comprising a purified polypeptide 
according to claim 9 



25 12 . A method of producing a polypeptide having mannanase activ- 



30 



ity comprising culturing a cell 



:o which has been introduced 



an expression vector according/jyo claim 7, whereby said cell 

r 

expresses a polypeptide encoded by the DNA segment; and recover- 



ing the polypeptide, 



/ 




13. The preparation acjzfo^rding to claim 11 which further com- 
prises one or more enaymels selected from the group consisting of 
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proteases, cellulasefe (endoglucanases) , p-glucanases , hemicellu- 
laseS; lipases, peroxidases , laccases, a-amylases, glucoamy- 
lases, cutinases, pecMxtrrarg'ete , reductases, oxidases, phenoloxi- 
dases, ligninases , ypullulanases , pectate lyases, xyloglucanases , 
5 xylanases, pectin/acetm . esterases , polygalacturonases, rham- 
nogalacturonases ,1 pectin lyase s^^fTher mannanases, pectin meth- 
ylesterases, cell omr ohydr oTase s , transglutaminases; and mixtures 
thereof . ^ 

10 14. An isolated enzyme having mannanade activity, in which the 
enzyme is (i) free from homologous impurities , and (ii) produced 
by the method according to claim 12 

15. A method for improving the properties of cellulosic or 
15 synthetic fibres, yarn, woven or non-woven fabric in which 

method the fibres, yarn or f abric/is treated with an effective 
amount of the preparation according to claim 11 or an effective 
amount of the enzyme accordingx to claim 1. 



y 20 16. The method according to JclaJ-m 15, wherein the enzyme prepa- 
ration or the enzyme is used/ in a desizing process step. 

17. A method for degradation or modification of plant material 
in which method the plant /material is treated with an effective 

25 amount of the preparation according to claim 11 or an effective 
amount of the enzyme according to claim 1. 

18. The method according to claim 17 wherein the plant material 
is recycled waste paper; mechanical, chemical, semichemical , 

30 kraft or other paper-making pulps; fibres subjected to a wetting 
process; or guar gum or locust bean gum containing material. 
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19. A method for processing liquid coffee extract, in which 



method the coffee extract i 



the preparation according f 




reated with an effective amount of 
laim 11 or an effective amount of 



5 the enzyme according to claim 1 



20. A cleaning composition comprising the enzyme preparation 
according to claim 11 or Ahe enzyme according to claim 1. 

10 21. The cleaning composition according to claim 20 which further 
comprises an enzyme sdlectea from ce^illlases, proteases, li- 
pases, amylases, pecti\a degradipg^ enzymes and xyloglucanases ; 
and a conventional detergent kngredient . 




22. The cleaning composition according to claim 20 wherein the 
enzyme or enzyme preparation is present at a level of from 
0.0001% to 2% pure enzynie by weight of total composition. 



23. The cleaning composition according to claim 21 wherein the 
20 enzyme is present at a level of from 0.0001% to 2% pure enzyme 
by weight oir total composition. 



24. The cleaning composition according to claim 21 wherein the 
enzyme is an amylase. 

25 

25. The cleaning composition according to claim 24 which further 
comprises yet another enzyme selected from cellulase, protease, 
lipase, pectin degrading enzyme and xyloglucanase . 




30 26. The cleaning composiLtion according to claim 21 which com- 
prises a surfactant /selected from anionic, nonionic, cat ionic 
surfactant, and/or mixtures thereof . 
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27. The cleaning compos it ior\ according to claim 21 which com- 
prises a bleaching agent. 




5 28. The cleaning composition apcordijigi:o claim 21 which com- 
prises a builder. 

>2 9. A fabric softening composition according to claim 21 which 
comprises a cationic surfactant comprising two long chain 
10 lengths. ^ 

30. A process for machine treatment of fabrics which process 
comprises treating fabric during a washing cycle of a machine 
washing process with a washing solution containing the enzyme 

15 preparation according to claim 11 or/the enzyme according to 
claim 1. 

31. An isolated mannanase which 
(al) a polypeptide encoded by th'e mannanase enzyme encoding part 

20 of the DNA sequence cloned into the plasmid present in 
Escherichia coli DSM 12180, 
(bl) a polypeptide comprising )an amino acid sequence as shown in 
positions 32-344 of SEQ ID^NO:6, or 

(cl) an analogue of the polypeptide defined in (a) or (b) which 
25 is at least 85% homologous with said polypeptide, or a fragment 
of (al) , (bl) or (cl) ; j 

(a2) a polypeptide encoded by the mannanase enzyme encoding part 
of the DNA sequence cloned into the plasmid present in x - 
Escherichia coli DSM 12433, or 
30 (b2) a polypeptide^comprising an amino acid sequence as shown in 
positions 32-362/of SEQ ID NO: 10, or 
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(c2) an analogue of the polypeptide defined in (a) &r (b) which 
is at least 85% homologous with said polypeptide, yor a fragment 
of (a2) , (b2) or (c2) ; 

(a3) a polypeptide encoded by the mannanase enzyme encoding part 
5 of the DNA sequence cloned into the plasmid p/resent in 
Escherichia coli DSM 12441, or 

(b3) a polypeptide comprising an amino acijd sequence as shown in 
positions 33-331 of SEQ ID NO:12, or 

(c3) an analogue of the polypeptide defined in (a) or (b) which 
10 is at least 85% homologous with said polypeptide, or a fragment 
of (a3) , (b3) or (c3) ; 

(a4) a polypeptide encoded by the mannanase enzyme encoding part 
of the DNA sequence cloned into tlae plasmid present in 
Escherichia coli DSM 9984, or 
15 (b4) a polypeptide comprising^n amino acid sequence as shown in 
positions 166-488 of SEQ ID MX: 14 , or 

(c4) an analogue of the polypeptide defined in (a) or (b) which 
is at least 85% homologous with said polypeptide, or a fragment 
of (a4) , (b4) or (c4) ; 
2 0 (a5) a polypeptide encc/ded by the mannanase enzyme encoding part 
of the DNA sequence c^Loned into the plasmid present in 
Escherichia coli DSM 12432, or 

(b5) a polypeptide/comprising an amino acid sequence as shown in 

positions 68-369yfof SEQ ID NO:16, or 

25 (c5) an analogue of the polypeptide defined in (a) or (b) which 

is at least 85'% homologous with said polypeptide, or a fragment 

of (a5) , (bs/or (c5) ; 
/ 

(a6) a polypeptide encoded by the mannanase enzyme encoding part 
/ 

of the DNA sequence cloned into the plasmid present in 
30 Escherichia coli DSM 12849, or 

(b6) a/polypeptide comprising an amino acid sequence as shown in 
positions 29-320 of SEQ ID NO: 22, or 
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(c6) an analogue of the polypeptide defined in (a) or (b) which 
is at least 85% homologous with said polypeptide, or/a fragment 
of (a6) , (b6) or (c6) ; 

(a7) a polypeptide encoded by the mannanase enzyme/ encoding part 
5 of the DNA sequence cloned into the plasmid present in 
Escherichia coli DSM 12180, or j 

(b7) a polypeptide comprising an amino 'acid sequence as shown in 
positions 301-625 of SEQ ID NO:26, or j 

(c7) an analogue of the polypeptide defined yin (a) or (b) which 
10 is at least 85% homologous with said polypeptide, or a fragment 
of (a7) , (b7) or (c7) ; / 

(a8) a polypeptide encoded by the mannanase enzyme encoding part 
of the DNA sequence cloned into the plasmid present in 
Escherichia coli DSM 12851, or / 
15 (b8) a polypeptide comprising an amino acid sequence as shown in 
positions 166-496 of SEQ ID NO:28, 

(c8) an analogue of the polypeptifct^' defined in (a) or (b) which 
is at least 85% homologous with i/ciid) polypeptide , or a fragment 
of (a8) , (b8) or (c8) ; 
2 0 (a9) a polypeptide encoded by /the mannanase enzyme encoding part 
of the DNA sequence cloned into the plasmid present in 
Escherichia coli DSM 12852 y/or 

(b9) a polypeptide comprising an amino acid sequence as shown in 
positions 26-361 of SEQ ID NO:30, or 
25 (c9) an analogue of the^olypeptide defined in (a) or (b) which 
is at least 85% homologous with said polypeptide, or a fragment 
of (a9) , (b9) or {op ; 

(alO) a polypeptide encoded by the mannanase enzyme encoding 

/ 

part of the DNA sequence cloned into the plasmid present in 

/ 

30 Escherichia col/L DSM 12436, or 

/ 

(blO) a polypeptide comprising an ammo acid sequence as shown 
in positions^593-903 of SEQ ID NO: 32, or 
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(clO) an analogue of the polypeptide defined in (a) or (b) which 
is at least 85% homologous witj^said polypeptide, or a fragment 
of (alO) , (blO) or (clO) 
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